WORLD INTELLECTUAJL PROPERTY ORGANIZATION 
[ntemadoaal Bureau 



PCX 

INTERNATIONAL APPLICATTON PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) Internatiooal'Patent Classification ^ : 

E04B 1/78 // D04H 1/70, E04C 2/16 


Al 


(11) InternatioDal Pobiicatioii Number: WO 94/16162 

(43) International Publication Date: 21 July 1994 (21.07.94) 


(21) Int^national Application Number: PCr/DK^00027 

(22) International Filmg Date: 14 January 1994 (14.0L94) 


(30) Priority Data; 

0035/93 


14 January 1993 (14.01.93) 


DK 


(71) Applicant (for aU designated States except US): ROCKWOOL 

INTERNATIONAL A/S [DK/DK}; Hovedgaden 584, DK- 
2640 Hedehuscnc (J>K), 

(72) Inventors; and 

(75) Inventors/Applicants (for US onty): BRANDT, Kim 
[DKflDK]; Marhohm 66, DK-2570 Grcve (DK). HOLTZE, 
Erik [DK/DK]; 0rbaefcvej 19, DK-5863 Ferritslev (DK). 

(74) Agent: TH. OSTENFEUD PATENTBUREAU A/S; P.O. Box 
1183, Bredgade 4t, DK-lOll Copenbagen K (DK). 


(81) Designated States: AT. AU, BB, BG, BR, BY, CA, CH, CN, 
CZ, DE, DK, ES, H, GB. HU, JP, KP. KR, KZ, LK, LU, 
LV, MG, MN, MW, NL, NO, NZ, PL, FT, RO. RU, SD, 
SE, SK, UA, US. UZ, VN, European patent (AT, BE, CH, 
DE, DK, ES, PR, GB, GR, IE, IT, LU, MC, NL, FT, SE). 
OAPI patent (BP, BJ, CF, CG, CL CM, GA, GN, ML, MR, 
NE, SN, TD. TG). 


Publisiied 

With international search reporL 


(54) Title: A METHOD OF PRODUCING A MINERAL FIBER-INSULATING WEB, A K.ANT FOR PRODUCING A MINERAL 
FIBER-INSULATING WEB, AND A MINERAL FIBER-INSULATED PLATE 


(57) Abstract 


A metfaod of producing a mineial fiber- insulating web comprises the steps of firstly producing a first non- woven mineral fiber- web 
being a loosely compacted mineral fiber web of a low area weight. The first material fiber web contains mineral fibers arranged generally in 
the longitudinA! dircctioa of the mineral fiber web. Secondly, the first material fiber web is moved in the longittuUnal direction of ttte web 
and folded transversely relative to the ton^tudinal directioD and parallel with a transv^sal direction of the first mineral fiber web, so as to 
{voduce a second mineral fiber- wds containing tniDeial fibers arranged graerally perpendicular to tbe ksngitudinal and transversal directions. 
Thereupon, the folded mineral fiber web is cured for bcnading the mineral fibers together so as to produce the minexal fiber-insulating web 
compri^g a central body cc«ilxuning mineral fibers arranged generally perpendicular to the longitudinal direction of the mineral fiber web. 


FOR TBE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCT on the front pages of pamphJets publi^iing intemational 
apf)licatt<xis under the PCT. 


AT 

Austria 

GB 

United Kjngdccn 

MR 

Mauritania 

AU 

Australis 

GE 

Georgia 

MW 

Malawi 

BB 

BartMikw 

GN 

Guioo 

NE 

Niger 

BE 

Belgium 

OR 

Greece 

NL 

NctberiaiHte 

BF 

Bmtan» Paso 

HU 


NO 

N<HWi(y 

BG 

BulgiRk 

IE 


NZ 

New Zealand 

fij 

B«<un 

IT 

[Uly 

PL 

IXcdand 

BR 

Brazil 

JP 


PT 

Poitagal 

BY 


K£ 

Kenya 

RO 

Romania 

CA 

Csnodft 

KG 


RU 

Russtan FedcralioD 

CF 

Ceutnl Afiican Kfpoblic 

KP 

Democnlic People's Rc^wbtic 

SD 

Sudan 

CG 

Congo 


of Koi» 

SE 

Sweden 

CH 

Switzeilmd 

KR 

Ricpid>Uc of Kohm 

SI 

Sktvema 

a 

C&le d'lYoirc 

KZ 

iCazakfasun 

SK 

Slovakia 

CM 

Ctmoooo 

U 

Liecbteostein 

SN 

Senegal 

CN 

C3una 

LK 

Sri Uolu 

TD 

C3wl 

CS 

CKcboailovaku 

LC 

LuxoDbourg 

TG 

Togo 

CZ 

Czccfa Republic 

LV 

Latwa 

TJ 

Tajikistan 

DE 

Cennuiy 

MC 

Mooaco 

XT 

Trinidad aul Tobago 

DK 


MD 

SepubUc of Moldova 

UA 

Ukraine 

ES 

Spain 

MG 

Madagascar 

OS 

United States of America 

FI 

Finlixxl 

ML 

MaU 

GZ 

Uztiekistaji 

FR 

Frwjcc 

MN 

MoogoUa 

VN 

Vict Nam 

GA. 

GaixHi 






wo 94/16162 


PCT/DK94/00027 


A METHOD OF PRODUCING A MINERAL FIBER- INSULATING WEB, A PLANT FOR 
PRODUCING A MINERAL FIBER-INSULATING WEB, AND A MINERAL FIBER- INSULATED 
PLATE. 

5 The present invention generally relates to the technical field of 

producing mineral fiber- insulating plates. Mineral fibers generally 
comprise fibers such as rockwool fibers, glass fibers, etc. More pre- 
cisely, the present invention relates to a novel technique of producing 
a mineral fiber-insulating web from which mineral fiber-insulating 

10 plates are cut. The mineral fiber- insulating plates produced from the 
mineral fiber-insulating web produced in accordance with the present in- 
vention exhibit advantageous characteristics as to mechanical perfor- 
mance, such as modulus of elasticity and strength, low weight and good 
thermal -insulating property. 

15 Mineral fiber- insulating webs are normally hitherto produced as ho- 

mogeneous webs, i.e. webs in which the mineral fibers of which the mine- 
ral fiber- insulating web Is composed, are generally orientated in a 
single predominant orientation which is determined by the orientation of 
the production line on which the mineral fiber-insulating web is pro- 

20 duced and transmitted during the process of producing the mineral fiber- 
insulating web. The product made from a homogeneous mineral fiber- insu- 
lating web exhibits characteristics which are determined by the integri- 
ty of the mineral fiber-insulating web and which are predominantly de- 
termined by the binding of the mineral fibers within the mineral fiber- 

25 insulating plate produced from the mineral fiber-insulating web, and 
further predominantly determined by the area weight or density of the 
mineral fibers of the mineral fiber-insulating plate. 

The advantageous characteristics of mineral fiber-insulating plates 
of a different structure has to some extent already been realized as 

30 techniques for the production of mineral fiber-insulating plates in 

which the mineral fibers are orientated in an overall orientation diffe- 
rent from the orientation determined by the production line, has been 
devised, vide Published International Patent Application, International 
Application No. PCT/DK9 1/00383, International Publication No. 

35 W092/10602, US patent No. 4,950,355, Published International Patent 

Application, International Application No. PCT/DK87/00082, International 
Publication No. W088/00265, French Patent No. 938294, US Patent No. 
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3,230,955 and Swedish Patent No. 452.040. Reference is made to the above 
patent applications and patents, and the above US patents are hereby 
incorporated in the present specification by reference. 

From the above published international patent application, 

5 International Publication No. WO92/106O2, a method of producing an 
insulating mineral fiber plate composed of interconnected rod- shaped 
mineral fiber elements is known. The method includes cutting a 
continuous mineral fiber web in the longitudinal direction thereof in 
order to form lamellae, cutting the lamellae into desired lengths, 

10 turning the lamellae 90" about the longitudinal axis and bonding the 

lamellae together for forming the plate. The method also includes a step 
of curing the continuous mineral fiber web, or alternatively the plate 
composed of the individual lengths of lamellae bonded together for the 
formation of the plate. 

15 From the above-mentioned published international patent 

application. International Publication No. W088/00255, a method of 
folding a continuous mineral fiber web in a transversal direction 
relative to the longitudinal direction of the mineral fiber web is known 
for the formation of an undulated mineral fiber web. Dependent of the 

20 origin of the mineral fiber web from which the undulated mineral fiber 
web is produced, the undulated mineral fiber web may include mineral 
fibers orientated along the undulations or perpendicular to the 
undulations. 

From French patent No. 938294 and US patent No. 3,230,995, 
25 techniques of producing mineral fiber boards or plates composed of rod- 
shaped elements are known, which techniques are similar to the technique 
described in the above first-mentioned international patent application. 
Thus, according to the techniques described in the above French and US 
patents, a board or plate of a mineral fiber material is cut into 
30 lengths of rod-shaped elements which are thereupon turned and 

reassembled into a composite rod-shaped mineral fiber plate structure. 
These well-known prior art techniques involve a separate step of bonding 
the rod-shaped lamellae together by means of an appropriate bonding 
agent or foamed agent as described in the above-mentioned US patent. 
35 An object of the present invention is to provide a novel method of 

producing a mineral f Iber-insul ating web from which mineral fiber- insu- 
lating plates may be cut which method renders it possible in an online 
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production plant to produce mineral fiber- insulating plates which are of 
a composite structure providing distinct advantages as compared to the 
prior art mineral fiber-containing plates. 

A particular advantage of the present invention relates to the no- 

5 vel mineral fiber-insulating plate according to the present invention 
and produced in accordance with the method according to the present in- 
vention which as compared to prior art mineral fiber- insulating plates 
contains less mineral fibers and is consequently less costly than the 
prior art mineral fiber- insulating plates, still exhibiting advantages 

10 as compared to the prior art mineral fiber-insulating plates relating to 
mechanical strength and thermal -insulating properties. 

A particular feature of the present invention relates to the fact 
that the novel mineral fiber- insulating plate according to the present 
invention and produced in accordance with the method according to the 

15 present invention is produceable from less mineral fibers or less ma- 
terial as compared to the prior art mineral fiber- insulating plate still 
providing the same properties as the prior art mineral fiber- insulating 
plate regarding mechanical strength and thermal -insulating properties, 
thus, providing a more lightweight and more compact mineral fiber-insu- 

20 lating plate product as compared to the prior art mineral fiber- insula- 
ting plate product reducing transport, storage and handling costs. 

The above object, the above advantage and the above feature to- 
gether with numerous other objects, advantages and features which will 
be evident from the below detailed description of present preferred em- 

25 bodiments of the invention are obtained by a method according to the 
present invention comprising the following steps: 

a) producing a first non-woven mineral fiber web defining a first 
longitudinal direction parallel with the first mineral fiber web and a 
second transversal direction parallel with the first mineral fiber web, 

30 the first mineral fiber web containing mineral fibers arranged generally 
in the first longitudinal direction thereof and including a first heat- 
curable bonding agent, the first mineral fiber web being a loosely 
compacted mineral fiber web of a low area weight, such as an area weight 

of 50-1500 g/m^, e.g. 100-1200 g/m^, such as 200-600 g/m^ or 600-1200 
2 

35 g/m , 

b) moving the first mineral fiber web in the first longitudinal 
direction of the first mineral fiber web, 
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c) folding the first mineral fiber web transversely relative to the 
first longitudinal direction and parallel with the second transversal 
direction so as to produce a second non-woven mineral fiber web, the 
second mineral fiber web comprising a central body containing mineral 

5 fibers arranged generally perpendicular to the first longitudinal 
direction and the second transversal direction, 

d) moving the second mineral fiber web in the first longitudinal 
direction, and 

e) introducing the second mineral fiber web into a curing oven for 
10 hardening the first curable agent so as to cause the mineral fibers of 

the second mineral fiber web to bond to one another, thereby forming the 
mineral fiber- insulating web. 

In accordance with the technique described in the above-mentioned 
published international patent application, application No. 

15 PCT/DK9 1/00383, publication No. HO 92/10602, the first and second non- 
woven mineral fiber webs are preferably exposed to compacting and com- 
pression in order to provide more compact and more homogeneous mineral 
fiber webs. The compacting and compression may include heigt compres- 
sion, longitudinal compression, transversal compression and combinations 

20 thereof. Thus, the method according to the present Invention preferably 
further comprises the additional step of height-compressing the first 
non-woven mineral fiber web produced in step a) and preferably produced 
from the basic non -woven mineral fiber web as described above. 

Further preferably, the method according to the present invention 

25 may comprise the additional step of longitudinally compressing the first 
non-woven mineral fiber web produced in step a) and additionally or al- 
ternatively the additional step of longitudinany compressing the second 
non-woven mineral fiber web produced in step c). By performing a longi- 
tudinal compression, the mineral fiber web exposed to the longitudinal 

30 compression is made more homogeneous, resulting in an overall improve- 
ment of the mechanical performance and, in most instances, the thermal - 
insulating property of the longitudinally compressed mineral fiber web 
as compared to a non-longitudinal ly compressed mineral fiber web. 

As will be evident from the detailed description below of presently 

35 preferred embodiments of the present invention, the mineral fiber-insu- 
lating plates produced In accordance with the method according to the 
present invention exhibit surprisingly improved mechanical properties 
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and mechanical performance, provided the second non-woven mineral fiber 
web produced in step c) is exposed to transversal compression^ producing 
a homogenization of the mineral fiber structure of the second non-woven 
mineral fiber web. The transversal compression of the second non-woven 
5 mineral fiber web results in a remarkable Improvement of the mechanical 
properties and performance of the final mineral fiber-insulating plates 
produced from the second non-woven mineral fiber web, which improvement 
is believed to originate from a mechanical repositioning of the mineral 
fibers of the second non -woven mineral fiber web, as the second non- 
10 woven mineral fiber web is exposed to the transversal compression, by 
which repositioning the mineral fibers of the second non-woven mineral 
fiber web are evenly distributed throughout the uncured mineral fiber 
web. 

According to the presently preferred embodiment of the method ac- 

15 cording to the present invention, the folding of step c) advantageously 
comprises the step of producing ondulations extending perpendicular to 
the first longitudinal direction and parallel with the second transver- 
sal direction. As the loosely- compacted mineral fiber web of a low area 
weight is folded in accordance with the teachings of the present Inven- 

20 tion, the fibers of the second mineral fiber web are arranged generally 
perpendicular to the first longitudinal direction and the second trans- 
versal direction. Furthermore, the loose compactness and low area weight 
of the second mineral fiber web produced from the first mineral fiber 
web by the folding of the first mineral fiber web result in the second 

25 mineral fiber web being to a great extent composed of individual 

segments arranged parallel with one another and perpendicular to the 
first longitudinal direction and the second transversal direction, as, 
due to the folding of the first mineral fiber web, the individual 
segments of the second mineral fiber web are separated from one another, 

30 eliminating to any substantial extent any transition segments 

interconnecting two adjacent segments of the second mineral fiber web, 
which transition segments would extend parallel with the first longitu- 
dinal direction and the second transversal direction and consequently 
not include mineral fibers arranged generally in the overall orientation 

35 of the second mineral fiber web. 

According to a further, additional or alternative embodiment of the 
method according to the present invention, the method further comprises 
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the following steps substituting step e) : 

f) producing a third non-woven mineral fiber web defining a third 
direction parallel with the third mineral fiber web, the third mineral 
fiber web containing mineral fibers arranged generally in the third 

5 direction and including a second heat-curable bonding agent, the third 
mineral fiber web being a mineral fiber web of a higher compactness as 
compared to the second mineral fiber web, 

g) adjoining the third mineral fiber web to the second mineral 
fiber web in facial contact therewith for producing a fourth composite 

10 mineral fiber web, and 

h) introducing the fourth composite mineral fiber web into a curing 
oven for hardening the first and second curable agents so as to cause 
the mineral fibers of the fourth composite mineral fiber web to bond to 
one another, thereby forming the mineral fiber-insulating web. 

15 The third non-woven mineral fiber web which is adjoined to the 

second mineral fiber web in step g) may constitute a separate mineral 
fiber web. Thus, the first and the third mineral fiber webs may be 
produced by separate production lines which are joined together in step 

g). 

20 In accordance with a further embodiment of the method according to 

the present invention, the third non-woven mineral fiber web is produced 
by separating a surface segment layer of the first mineral fiber web 
therefrom and by compacting the surface segment layer for producing the 
third mineral fiber web. 

25 The third mineral fiber web may additionally be produced by com- 

pacting the surface segment layer comprising the step of folding the 
surface segment layer so as to produce the third mineral fiber web con- 
taining mineral fibers arranged generally orientated transversely rela- 
tive to the longitudinal direction of the third mineral fiber web. 

30 The method according to the present invention preferably further 

comprises the additional step similar to step j) of producing a fifth 
non-woven mineral fiber web similar to the third mineral fiber web, and 
the step of adjoining in step g) the fifth mineral fiber web to the se- 
cond mineral fiber web in facial contact therewith and so as to sandwich 

35 the second mineral fiber web between the third and fifth mineral fiber 
web in the fourth mineral fiber web. By producing a fifth non-woven mi- 
neral fiber web an integral composite mineral fiber structure of the 
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fourth mineral fiber web is accomplished in which structure, the central 
body originating from the second mineral fiber web is sandwiched between 
opposite compacted surface layers constituted by the third and the fifth 
mineral fiber webs. 

5 The step of folding the first mineral fiber web is preferably car- 

ried out so as to produce continuous ondulation extending in the first 
longitudinal direction of the first mineral fiber web in order to pro- 
duce an accurately structured, folded second mineral fiber web from 
which the surface layer{s) are easily separated. 

10 Provided the third mineral fiber web is provided as surface layers 

separated from the second mineral fiber web, the mineral fibers of the 
third mineral fiber web are as discussed above generally orientated 
along the first longitudinal direction. Consequently, the third direc- 
tion may coincide with the first longitudinal direction. 

15 Provided the third non -woven mineral fiber web is produced by a se- 

parate production line, the third direction may be of any arbitrary o- 
rientation, e.g. be identical to the first longitudinal direction and 
consequently, be perpendicular to the second transversal direction, or 
alternatively be identical to the second transversal direction and con- 

20 sequently, be perpendicular to the first longitudinal direction. 

According to a particular, advantageous embodiment of the method 
according to the present invention, the method further comprises the 
following steps prior to step c): 

i) producing a sixth non-woven mineral fiber web defining a fourth 

25 longitudinal direction parallel with the sixth mineral fiber web, the 
sixth mineral fiber web containing mineral fibers and including a third 
curable bonding agent, the sixth mineral fiber web being a mineral fiber 
web of a higher compactness as compared to the first mineral fiber web, 
and 

30 j) adjoining the sixth mineral fiber web to the first mineral fiber 

web produced in step a) in facial contact therewith, prior to step c), 
for producing a seventh composite mineral fiber web to be folded in step 
c) for producing the second non-woven mineral fiber web, and 

step e) also including curing the third curable bonding agent. 

35 According to the above-defined embodiment of the method according 

to the present invention, an integral composite product is produced as 
the sixth mineral fiber web is adjoined to the first mineral fiber web 
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prior to the processing of the seventh composite mineral fiber web in 

step d) for producing the second non-woven mineral fiber web in 

accordance with the present invention. 

The sixth non-woven mineral fiber web, which is adjoined to the 
5 first mineral fiber web in step j), may constitute a separate mineral 

fiber web. Thus the first and sixth mineral fiber webs may be produced 

on separate production lines which are joined together in step j). 

In accordance with a further embodiment of the method according to 

the present invention, the sixth non-woven mineral fiber web is produced 
10 by separating a separate layer of the first mineral fiber web therefrom 

and by compacting the separate layer for producing the sixth mineral 

fiber web. 

The sixth non-woven mineral fiber web may be produced by separating 
a separate layer from the first mineral fiber web, and may be produced 

15 as a surface layer or a side segment layer. Furthermore the surface 
layer may, provided the separate layer from which the sixth mineral 
fiber web is produced is provided as a surface layer of the first 
mineral fiber web, be produced as a top or bottom surface layer 
separated from the mineral fiber web from which the separate layer Is 

20 separated. 

The compacting of the separate layer from which the sixth mineral 
fiber web is produced may, according to a further embodiment of the me- 
thod according to the present invention, comprise the step of folding 
the separate layer. 

25 The method according to the present invention may further pre- 

ferably and advantageously comprise the step of applying a covering to a 
side surface or both side surfaces of the first mineral fiber web and/or 
applying a covering to a side surface or both side surfaces of the 
second non-woven mineral fiber web and/or applying a covering to a side 

30 surface or both side surfaces of the fourth mineral fiber web. 

Furthermore, a covering may be applied to the sixth non-woven mineral 
fiber web prior to the step j) of adjoining the sixth mineral fiber web 
to the first mineral fiber web, providing a composite seventh mineral 
fiber web Including a covering applied to a top or a bottom surface 

35 thereof or interlayered between the sixth and first mineral fiber webs 
of the seventh composite mineral fiber web. The covering constituting an 
integral component of the seventh composite mineral fiber web is also 
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folded in step c) and produces inter! ayered coverings within the 
structure of the second non -woven mineral fiber web. The covering may be 
a foil of a plastics material » such as a continuous foil, a woven or 
non-woven mesh, or alternatively a foil of a non-plastics material, such 

5 as a paper or cloth material, or a mesh of metal wire or wires. The 
mineral fiber-insulating web produced in accordance with the method 
according to the present invention may, as discussed above, be provided 
with two oppositely arranged mineral fiber webs sandwiching a central 
body of the composite mineral fiber-insulating web- Provided the mineral 

10 fiber- insulating web is produced as a three-layer assembly, one or both 
outer side surfaces may be provided with similar or identical surface 
coverings. 

The step e) of curing the first curable bonding agent and optional- 
ly the second and third curable bonding agents as well may, dependent on 

15 the nature of the curable bonding agent or agents, be carried out in nu- 
merous diffent ways, e.g. by simply exposing the curable bonding agent 
or agents to a curing gas or a curing atmosphere, such as the atmos- 
phere, by exposing the curable bonding agent or agents to radiation, 
such as UV radiation or IR radiation. Provided the curable bonding agent 

20 or agents are a heat-curable bonding agents, such as conventional resin - 
based bonding agents normally used within the mineral fiber industry, 
the process of curing the curable bonding agent or agents includes the 
step of Introducing the mineral fiber web to be cured into a curing 
oven. Consequently, the curing process is performed by means of a curing 

25 oven. Further alternative curing appliances may comprise IR radiators, 
microwave radiators, etc. 

From the cured mineral fiber- insulating web, plate segments are 
preferably cut by cutting the cured non-woven third or fifth composite 
mineral fiber web into plate segment in a separate production step. 

30 The method according to the present invention may further comprise 

the additional step of compressing the fourth composite mineral fiber 
web prior. to curing the fourth composite mineral fiber web. The 
compressing of the fourth composite mineral fiber web may comprise 
height compression, longitudinal compression and/or transversal 

35 compression. By compressing the fourth composite mineral fiber web, the 
homogenity of the final product is believed to be improved as the 
compressing of the fourth composite mineral fiber web produces a ho- 
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mogenizing effect on the central body of the fourth composite mineral 
fiber web, which central body is constituted by the central body of the 
second non -woven mineral fiber web. 

The above object, the above advantage and the above features to- 
5 get her with numerous other objects, advantages and features is further- 
more obtained by means of a plant for producing a mineral fiber-insula- 
ting web, comprising: 

a) first means for producing a first non-woven mineral fiber web 
defining a first longitudinal direction parallel with the first mineral 

10 fiber web and a second transversal direction parallel with the first 

mineral fiber web, the first mineral fiber web being produced containing 

mineral fibers arranged generally in the first longitudinal direction 

thereof and including a first heat-curable bonding agent, the first 

mineral fiber web being a loosely compacted mineral fiber web of a low 

2 2 

15 area weight, such as an area weight of 50-1500 g/m , e,g, 100-1200 g/m , 
such as 200-600 g/m^ or 600-1200 g/m^> 

b) second means for moving the first mineral fiber web in the first 
longitudinal direction of the first mineral fiber web, 

c) third means for folding the first mineral fiber web transversely 
20 relative to the first longitudinal direction and parallel with the 

second transversal direction so as to produce a second non-woven mineral 
fiber web, the second mineral fiber web comprising a central body con- 
taining mineral fibers arranged generally perpendicular to the first 
longitudinal direction and the second transversal direction, 

25 d) fourth means for moving the second mineral fiber web in the 

first longitudinal direction, and 

e) fifth means for introducing the second mineral fiber web into a 
curing oven for hardening the first curable agent so as to cause the 
mineral fibers of the second mineral fiber web to bond to one another, 

30 thereby forming the mineral fiber-insul ating web. 

The plant according to the present invention may advantageously 
comprise any of the above features of the method according to the 
present invention. 

The above object, the above advantage and the above features 

35 together with numerous other objects, advantages and features is 
furthermore obtained by means of a mineral fiber- insulating plate 
according to the present invention, which mineral fiber-insulating 
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defines longitudinal direction and comprises: 

a central body containing mineral fibers, 

a surface layer containing mineral fibers, 
the central body and the surface layer being adjoined in facial contact 
5 with one another, 

the mineral fibers of the central body being arranged generally 
perpendicularly to the longitudinal direction and perpendicularly to the 
surface layer, 

the mineral fibers of the surface layer being arranged generally in a 
10 direction parallel with the longitudinal direction, 

the surface layer being of a higher compactness as compared to the 
central body, and 

the fibers of the central body and the mineral fibers of the surface 
layer being bonded together in an integral structure solely through 

15 hardened bonding agents hardened in a single hardening process and 
initially present in uncured, non-woven mineral fiber webs from which 
the central body and the surface layer are produced. 

The mineral fiber-insulating plate according to the present inven- 
tion preferably comprises opposite surface layers of similar structure 

20 sandwiching the central body in the integral structure of the mineral 
fiber- insulating plate. 

According to a particular, advantageous embodiment of the mineral 
fiber plate according to the present invention, the central body 
includes lamellae arranged generally perpendicularly to the longitudinal 

25 direction and interconnected through mineral fiber layers of a higher 
mineral fiber compactness as compared to the lamellae. The mineral fiber 
layers of higher mineral fiber compactness may include mineral fibers 
arranged or orientated along any arbitrary direction independent of the 
arrangement or orientation of the mineral fibers of the lamellae* 

30 The present invention will now be further described with reference 

to the drawings, in which 

Fig. 1 is a schematic and perspective view illustrating a produc- 
tion plant for the production of a mineral fiber-insulating web accor- 
ding to the present invention, 

35 Fig. 2 is a schematical and perspective view illustrating a first 

production step of producing a mineral fiber-insulating web from a mine- 
ral fiber forming melt. 
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Fig. 3a is a schematic and perspective view illustrating a produc- 
tion step of height-compressing and longitudinally compressing a mineral 
fiber-insulating web, 

Fig. 3b is a schematic and perspective view illustrating a produc- 
5 tion step of transversely compacting the height compressed and 

longitudinally compressed mineral fiber- insulating web produced in the 
production step shown in Fig. 3a, 

Fig. 3c is a schematic and perspective view illustrating a produc- 
tion step of simultaneously transversally compressing, height-compress- 
10 ing and longitudinally compressing a mineral fiber- insulating web. 

Fig. 4 is a schematic and perspective view illustrating a produc- 
tion step of curing a mineral fiber- insulating web and a production step 
of separating the cured mineral fiber- Insulating web into plate seg- 
ments , 

15 Fig. 5a is a schematic, sectional and perspective view of a first 

embodiment of a mineral fiber-insulating plate produced in accordance 
with the technique disclosed in Fig. 1, 

Fig. 5b is a schematic, sectional and perspective view of a second 
embodiment of a mineral fiber-insulating plate produced in accordance 

20 with the technique disclosed in Fig. 1, 

Fig, 6 is a schematic and perspective view illustrating an initial 
production step of producing a combined mineral fiber web of two layers 
of different compactness to be processed in the production plant shown 
in Fig. 1 In accordance with the teachings of the present invention, 

25 Fig. 7 is a schematic view illustrating an alternative technique of 

folding a mineral fiber- insulating web transversally relative to the 
longitudinal direction of the mineral fiber- insulating web, 

Fig. 8 is a schematic and perspective view illustrating a produc- 
tion step of separating surface layers of the folded mineral fiber-insu- 

30 lating web produced in accordance with the technique disclosed in Fig 5, 
a production step of compacting the surface layer, and a production step 
of adjoining the compacted surface layers to the remaining part of the 
central core of the mineral fiber- insulating web produced in accordance 
with the technique disclosed in Fig. 7, 

35 Fig. 9 is a schematic, sectional and perspective view illustrating 

the folded mineral fiber- insulating web produced in accordance with the 
techniques disclosed in Fig 7, 
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Fig. 10 is a schematic and perspective view illustrating a mineral 
fiber- insulating plate segment produced in accordance with the technique 
disclosed in Figs. 7 and 8 and produced from the folded mineral fiber- 
insulating web shown in Fig. 9, 

5 Fig. 11 is a schematic, sectional and perspective view of a further 

embodiment of a mineral fiber plate segment produced in accordance with 
the teachings of the present invention. 

Figs. 12 and 13 are diagrammatic views illustrating production pa- 
rameters of an online production plant producing general bui1ding-insu- 

10 lating plates from a mineral fiber-insulating web produced in accordance 
with the teachings of the present invention, 

Figs. 14 and 15 are diagrammatic views similar to the views of 
Figs. 12 and 13, respectively, illustrating production parameters of an 
online production plant producing mineral fiber heat-insulating roofing 

15 plates from a mineral fiber-insulating web produced in accordance with 
the teachings of the present invention. 

Figs. 16 and 17 are diagrammatic views illustrating production pa- 
rameters of an online production plant producing general building-insu- 
lating plates from a mineral fiber-insulating web produced in accordance 

20 with the teachings of the present invention and subjected to transversal 
compression as shown in Fig. 3b, and 

Figs. 18 and 19 are diagrammatic views similar to the views of 
Figs. 16 and 17, respectively, illustrating production parameters of an 
online production plant producing mineral fiber heat-insulating roofing 

25 plates from a mineral fiber- insulating web produced in accordance with 
the teachings of the present invention and subjected to transversal 
compression as shown in Fig. 3b. 

In Fig. 2, a first step of producing a mineral fiber- insulating web 
is disclosed. The first step involves the formation of mineral fibers 

30 from a mineral fiber forming melt which is produced in a furnace 30 and 
which is supplied from a spout 32 of the furnace 30 to a total of four 
rapidly rotating spinning-wheels 34 to which the mineral fiber forming 
melt is supplied as a mineral fiber forming melt stream 36. As the mine- 
ral fiber forming melt stream 36 is supplied to the spinning-wheels 34 

35 in a radial direction relative thereto, a cooling gas stream is simul- 
taneously supplied to the rapidly rotating spinning-wheels 34 in the 
axial direction thereof causing the formation of individual mineral 
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fibers which are expelled or sprayed from the rapidly rotating spinning- 
wheels 34 as indicated by the reference numeral 38. The mineral fiber 
spray 38 is collected on a continuously operated first conveyer belt 42 
forming a primary mineral fiber-insulating web 50. A heat-hardening 

5 bonding agent is also added to the primary mineral fiber-insulating web 
50 either directly to the primary mineral fiber- insulating web 50 or at 
the stage of expelling the mineral fibers from the spinning-wheels 34, 
I.e. at the stage of forming the individual mineral fibers. The first 
conveyer belt 42 is, as is evident from Fig. 2, composed of two conveyer 

10 belt sections. A first conveyer belt section which is sloping relative 
to the horizontal direction and relative to a second substantially hori- 
zontal conveyer belt section. The first section constitutes a collector 
section, whereas the second section constitutes a transport section. 
In Fig. 3a, a station for compacting and homogenizing an input 

15 mineral fiber-insulating web 50 is shown, which station serves the pur- 
pose of compacting and homogenizing the input mineral fiber- insulating 
web 50 for producing an output mineral fiber- insulating web 50", which 
output mineral fiber-insulating web 50" is more compact and more homoge- 
neous as compared to the Input mineral fiber- insulating web 50. The in- 

20 put mineral fiber-insulating web 50 may constitute the primary mineral 
fiber-insulating web 50 produced in the station shown in Fig. 2. 

The compacting station comprises two sections. The first section 
comprises two conveyer belts 52'' and 54", which are arranged at the up- 
per side surface and the lower side surface, respectively, of the mine- 

25 ral fiber web 50. The first section basically constitutes a section in 
which the mineral fiber web 50 input to the section is exposed to a 
height compression, causing a reduction of the overall height of the mi- 
neral fiber web and a compacting of the mineral fiber web. The conveyer 
belts 52" and 54" are consequently arranged in a manner, in which they 

30 slope from an input end at the left-hand side of Fig. 3a, at which input 
end the mineral fiber web 50 is input to the first section, towards an 
output end, from which the height-compressed mineral fiber web is de- 
livered to the second section of the compacting station. 

The second section of the compacting station comprises three sets 

35 of rollers 56' and 58', 56" and 58", and 56'" and 58"'. The rollers 
56', 56" and 56'" are arranged at the upper side surface of the mineral 
fiber web, whereas the rollers 58', 58" and 58"' are arranged at the 
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lower side surface of the mineral fiber web. The second section of the 
compacting station provides a longitudinal compression of the mineral 
fiber web, which longitudinal compression produces a homogenization of 
the mineral fiber web, as the mineral fibers of the mineral fiber web 

5 are caused to be rearranged as compared to the initial structure into a 
more homogeneous structure. The three sets of rollers 56' and 58', 56" 
and 58", and 56'" and 58'" of the second section are rotated at the 
same rotational speed, which is, however, lower than the rotational 
speed of the conveyer belts 52" and 54" of the first section, causing 

10 the longitudinal compression of the mineral fiber web. The height-com- 
pressed and longitudinally compressed mineral fiber web is output from 
the compacting station shown in Fig. 3a, designated the reference nume- 
ral 50". 

It is to be realized that the combined height-and-longitudinal - 
15 compression compacting station shown in Fig. 3a may be modified by the 
omission of one of the two sections, i.e. the first section constituting 
the height-compression section, or alternatively the second section 
constituting the longitudinal -compression section. By the omission of 
one of the two sections of the compacting station shown in Fig. 3a, a 
20 compacting section performing a single compacting or compression opera- 
tion is provided, such as a height-compressing station or alternatively 
a longitudinally-compressing station. Although the height-compressing 
section has been described including conveyer belts, and the longitudi- 
nally-compressing section has been described including rollers, both 
25 sections may be implemented by means of belts or rollers. Also, the 
height-compressing section may be implemented by means of rollers, and 
the longitudinally-compressing section may be implemented by means of 
conveyer belts. 

In Fig. 3b, a transversal ly-compressing station is shown, which is 
30 designated the reference numeral 80 in its entirety. In the station 80, 
an input mineral fiber- insulating web 70' produced in accordance with a 
technique to be described below with reference to Fig. 1 is brought into 
contact with two conveyer belts 85 and 86, which define a constriction 
in which the mineral fiber- insulating web is caused to be transversal ly 
35 compressed and into contact with a total of four surface-agitating 

rollers 89a, 89b, 89c and 89d, which together with similar rollers, not 
shown in the drawing, arranged opposite to the rollers 89a, 89b, 89c and 
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89d serve the purpose of assisting in providing a transversal com- 
pression of the entire web 70'. The conveyer belts 85 and 86 are Jour- 
nal led on rollers 81 » 83 and 82, 84, respectively. 

From the transversal ly-compressing station 80, a transversal ly 

5 compressed and compacted mineral fiber- insulating web 70" is supplied. 
As the mineral fiber- insulating web 70' is transmitted through the 
transversally-compressing station 80 and transformed into the trans- 
versal ly compressed mineral fiber- insulating web 70", the web is sup- 
ported on rollers constituted by an input roller 87 and an output roller 

10 88. 

Provided the mineral fiber-insulating web 70' to be transversal ly 
compressed within the station 80 shown in Fig. 3b is provided with a top 
surface layer, such as a woven mesh foil 46' to be described below with 
reference to Fig. 1, the foil has to be of a structure compatible with 

15 the transversal compression of the web and foil assembly. Thus, the foil 
applied to the upper side surface of the mineral fiber- insulating web 
70' has to be compressable and adaptable to the reduced width of the 
mineral fiber-insulating web 70" output from the transversal ly-com- 
pressing station 80. 

20 In Fig. 3c, an alternative technique of compressing a mineral 

fiber- insulating web 50"' is shown. According to the technique dis- 
closed in Fig. 3c, a station 60"" is employed, which station constitutes 
a combined height-compressing, longitudinally-compressing and transver- 
sal ly compressing station. Thus, the station 60"" comprises a total of 

25 six sets of rollers, three sets of which are constituted by the three 
sets of rollers 56', 58'; 56", 58"; and 55'", 58"' discussed above 
with reference to Fig. 3a, and constitutes an alternative to the combi- 
nation of the stations discussed above with reference to Figs. 3a and 
3b. 

30 The station 60"" shown in Fig. 3c further comprises three sets of 

rollers, a first set of which is constituted by two rollers 152' and 
154', a second set of which is constituted by two rollers 152" and 154", 
and third set of which is constituted by two rollers 152'" and 154'". 
The rollers 152', 152" and 152'" are arranged at the upper side surface 

35 of the mineral fiber-insulating web 50" like the rollers 56', 56" and 
56'". The th ree rollers 154', 154" and 154''' are arranged at the lower 
side surface of the mineral fiber-insulating web 50" like the rollers 
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SB\ 58" and 58'". The three sets of rollers 152', 154'; 152", 154"; 
and 152'", 154"' serve the same purpose as the belt assemblies 52", 
54" discussed above with reference to Fig. 3a, viz. the purpose of 
height compressing the mineral fiber-insulating web 50' input to the 

5 station 60"". 

The three sets of height-compressing rollers 152', 154'; 152", 
154"; and 152'", 154'" are like the above-described belt assemblies 
52", 54" operated at a rotational speed identical to the velocity of the 
mineral fiber- insulating web 50" input to the height- compressing section 

10 of the station 60"". The three sets of rollers constituting the longitu- 
dinally-compressing section, i.e. the rollers 56', 58'; 56", 58"; and 
56"', 58'", are operated at a reduced rotational speed determining the 
longitudinal compression ratio. 

For generating the transversal compression of the mineral fiber-in- 

15 sulating web 50" input to the station 60"", shown in Fig. 3c, four 
crankshaft assemblies designated the reference numerals 160', 160", 
160'", and 160"" are provided. The crankshaft assemblies are of identi- 
cal structures, and in the below description a single crankshaft assem- 
bly, the crankshaft assembly 160", is described, as the crankshaft as- 

20 semblies 160', 160'" and 160"" are identical to the crankshaft assembly 
160" and comprise elements Identical to the elements of the crankshaft 
assembly 160", however, designated the same reference numerals added a 
single, a double and a triple mark, respectively. 

The crankshaft assembly 160" Includes a motor 162", which drives a 

25 gear assembly 164", from which an output shaft 166" extends. A total of 
six gearwheels 168" of identical configurations are mounted on the out- 
put shaft 166". Each of the gearwheels 158" meshes with a corresponding 
gearwheel 190". Each of the gearwheels 190" constitutes a drivewheel of 
a crankshaft lever system further comprising an idler wheel 192" and a 

30 crankshaft lever 194". The crankshaft levers 194" are arranged so as to 
be lifted from a retracted position to an elevated position between two 
adjacent rollers at the righ-hand, lower side of the mineral fiber-insu- 
lating web 50" input to the station 60"" and are adapted to cooperate 
with crankshaft levers of the crankshaft lever system 160' positioned at 

35 the right-hand, upper side of the mineral fiber-insulating web 50" input 
to the station 60"". 

Similarly, the crankshaft levers of the crankshaft lever systems 
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160"' and 160"", arranged at the left-hand, upper and lower side, re- 
spectively, of the mineral fiber-insulating web 50" input to the station 
60"", are adapted to cooperated in a manner to be described below. 

As is evident from Fig. 3c, a first set of crankshaft levers 194', 
5 194", 194'", 194"" of the crankshaft lever systems 160', 160", 160"' 
and 160"" are positioned between the first and second sets of rollers 
152' > 154' and 152", 154**. Similarly, a second set of crankshaft levers 
are positioned between the second and third sets of rollers 152", 154" 
and 152"', 154"'. 

10 The crankshaft levers of each of the total of six crankshaft lever 

sets are of identical widths. Within each of the crankshaft lever sy- 
stems 160', 160", 160"' and 160"", the first crankshaft lever is the 
widest crankshaft lever, and the width of the crankshaft lever within 
each crankshaft lever system is reduced from the first crankshaft lever 

15 to the sixth crankshaft lever positioned behind the sixth set of rollers 
56"', 58"'. 

By means of the motors of the crankshaft assemblies 160', 160", 
160'" and 160"", the crankshaft levers of a specific crankshaft set are 
rotated in synchronism with the remaining three crankshaft levers of the 

20 crankshaft lever set in question. The crankshaft levers of all six sets 
of crankshaft levers are moreover operated in synchronism and In 
synchronism with the velocity of the mineral fiber- insulating web 50" 
input to the station 60"". The widest or first set of crankshaft levers 
is adapted to initiate the transversal compression of the mineral fiber- 

25 insulating web 50", as the crankshaft levers 194" and 194"" of the 
crankshaft lever systems 160" and 160"", respectively, are raised from 
positions below the lower side surface of the mineral fiber- insulating 
web 50" and are brought into contact with the lower side surface of the 
mineral fiber-insulating web 50", and as the crankshaft levers 194' and 

30 194"' of the crankshaft lever systems 160' and 160"', respectively, 
are simultaneously lowered from positions above the upper side surface 
of the mineral fiber-insulating web 50" and brought into contact with 
the upper side surface of the mineral fiber-insulating web 50". 

Further rotation of the output shafts 166', 166"» 166"' and 166"" 

35 causes the crankshaft levers of the first set of crankshaft levers to be 
moved towards the center of the mineral fiber-insulating web 50", provi- 
ding a transversal compression of a central area of the mineral fiber- 
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insulating web 50". As the crankshaft levers of the first set of crank- 
shaft levers reach the central position, the crankshaft levers of the 
crankshaft lever systems 160' and 160"' are raised, whereas the crank- 
shaft levers of the crankshaft lever systems 160" and 160"" are lowered 

5 and consequently brought out of contact with the upper and lower side 
surface, respectively, of the mineral fiber- insulating web SO**, 

As the mineral fiber- insulating web 50" is moved further through 
the station 60"", the next or second set of crankshaft levers provides 
an additional transversal compression of areas of the mineral fiber-in- 

10 sulating web 50", which areas are positioned at opposite sides of the 
above-mentioned central area, whereupon the third, the fourth, the 
fifth, and the sixth sets of crankshaft levers provide additional trans- 
versal compression of the mineral fiber-insulating web, producing an 
overall, homogeneous, transversal compression of the mineral fiber-in- 

15 sulating web. 

The width of the crankshaft levers of each set of crankshaft le- 
vers, the gear ratio of the gear assemblies 164', 164", 164'" and 
164"'*, the gear ratio of the gearwheels 168 and 190, and the velocity of 
the mineral fiber- insulating web 50" input to the station 60"" are a- 

20 dapted to one another and further to the rotational speed of the height 
compression and the longitudinally-compressing sections of the station 
for producing the height-, longitudinally-compressed and transversal ly- 
compressed mineral fiber- insulating web 50"'. 

The integration of the height-compressing section, the longitudi- 

25 nally-compressing section and the transversally compressing section into 
a single station, as described above with reference to Fig. 3c, is, by 
no means, mandatory to the operation of the crankshaft systems described 
above with reference to Fig. 3c, Thus, the height-compressing section, 
the longitudinally-compressing section and the transversal ly-compressing 

30 sections may be separated, however, the integration of all three func- 
tions reduces the overall size of the production pi ant » 

The primary mineral fiber-insulating web 50 produced in the station 
shown in Fig. 2 and optionally compressed in accordance with the tech- 
nique described above with reference to Fig. 3a is in accordance with 

35 the presently preferred embodiment of the method according to the pre- 
sent invention further processed in a production station disclosed in 
Fig. 1. The mineral fiber-insulating web 50 is input to the production 
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station by means of the first conveyer belt 42. At the input of the pro- 
duction station, the primary mineral fiber-insulating web 50 is brought 
into contact with a separating tool 60 serving the purpose of separating 
the primary mineral fiber- insulating web 50 into two mineral fiber-insu- 

5 lating webs 70 and 78, The mineral fiber- insulating web 70 is a low com- 
pactness and low area weight web such as a non -compacted web of an area 
weight of 600-1200 g/if?. The mineral fiber- insulating webs 70 and 78 are 
conveyed from the separating tool 60 by means of a conveyer belt 62' and 
two conveyer belts 62" and 62'", respectively. 

10 In the plant shown in Fig. 1, the web 78 to be further processed as 

described below is separated from the lower part of the primary mineral 
fiber- insulating web 50, as the upper part of the primary mineral fiber- 
insulating web contains the smaller mineral fiber components, as the 
larger and heavier mineral fiber components are collected at the lower 

15 part of the primary mineral fiber-insulating web 50 collected on the 
first conveyer belt 42, as shown in Fig. 1. From the upper part of the 
primary mineral fiber- insulating web 50, which part is constituted by 
the web 70, a more homogeneous insulating product may be manufactured as 
compared to a similar product made from the lower part of the primary 

20 mineral fiber- insulating web 50, which part is constituted by the web 
78. 

The mineral fiber- insulating web 70 is transferred from the con- 
veyer belt 62' to two oppositely arranged conveyer belts 64' and 64" 
which serve the purpose of sandwiching the mineral fiber- insulating web 

25 70 between opposite surfaces of the conveyer belts for guiding the web 
as the web is lowered from an elevated position to a lower position 
without any risk of breaking and collapsing of the low compactness and 
low area weight mineral fiber-insulating web 70. From the sandwiching 
conveyer belts 64' and 64", the web 70 is further conveyed by means of 

30 two conveyer belts 64'" and 64"" to a second set of substantially hori- 
zontal conveyer belts from which the web 70 is introduced into three 
sets of sandwiching conveyer belts, of which two conveyer belts 66' and 
66" constitute a first set, of which two conveyer belts 68' and 68" 
constitute a second set, and of which two conveyer belts 72' and 72" 

35 constitute a third set. The rate of transportation of the conveyer belts 
of the three sets of conveyer belts diminishes from the first set to the 
third set generating a deceleration of the rate of transportation of the 
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mineral fiber- insulating web 70 causing an accumulation of mineral fi- 
ber-web material within the third set of conveyers belts 72' and 72" re- 
sulting in that the web 70 is folded transversely relative to the lon- 
gitudinal direction and the direction of transportation of the mineral 

5 fiber- insulating web 70, 

The conveyer belts 68' and 68" constituting the second set, and the 
conveyer belts 72' and 72" constituting the third set, each constitutes 
conveyer-belt sets in which the conveyer belts are mutually parallel, 
and which sets are further aligned relative to one another, as the con- 

10 veyer belts 58' and 72', and similarly the conveyer belts 68" and 72", 
are aligned relative to one another. Alternatively, the second set com- 
prising the conveyer belts 68' and 68" may taper from the input end to- 
wards the output end of the second set, whereas the third set comprising 
the conveyer belts 72' and 72" may taper from the output end towards the 

15 input end of the third set. Consequently, a constriction may be provided 
at the transition from the second set to the third set. Further alterna- 
tively, the distance between the conveyer belts 72' and 72" of the third 
set may at the input end of the third set be smaller than or larger than 
the distance between the conveyer belts 68' and 68" of the second set at 

20 the output end of the second set, irrespective of whether or not the se- 
cond and/or the third set are tapering towards the transition between 
the second and the third set. Still further alternatively, the conveyer 
belts 72' and 72" of the third set may be operated at different veloci- 
ties, providing a specific surface treatment at the upper or lower side 

25 surface of the mineral fiber-insulating web sandwiched between the con- 
veyer belts 72' and 72". 

The low compactness and low area weight mineral fiber- insulating 
web 70 is folded into a mineral fiber web 70' in which segments of the 
mineral fiber web 70 are positioned perpendicular to the longitudinal 
30 and transversal directions of the web 70'. It is to be realized that the 
overall orientation of the mineral fibers of the web 70 originating from 
the primary mineral fiber-insulating web 50 is along the longitudinal 
direction of the web. Consequently, the overall orientation of the mine- 
ral fibers of the folded mineral fiber- insulating web 70^^ is perpendicu- 
35 lar to the longitudinal and transversal directions of the web 70'. 

It is further to be realized that, due to the low area weight and 
low compactness of the mineral fiber- insulating web 70, which is folded 
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as discussed above, the web 70 is to a great extent broken into 
individual segments which are arranged perpendicular to the longitudinal 
and transversal directions of the web 70'. As the web 70 is broken into 
individual segments, the individual segments of the folded mineral 

5 fiber-insulating web 70' basically contain mineral fibers orientated 
perpendicular to the longitudinal and transversal directions of the web 
70'. In case the web 70 is not broken Into individual segments, the web 
70' contains transition segments interconnecting adjacent segments of 
the web 70', which last -mentioned segments constitute the above- 

10 described segments containing mineral fibers orientated perpendicular to 
the longitudinal and transversal directions of the web 70'. The mineral 
fibers contained within the transition segments are, contrary to the 
overall orientation of the mineral fibers of the folded mineral fiber- 
insulating web 70', orientated in the very same orientation as the 

15 mineral fibers of the mineral fiber- insulating web 70, i.e. in the 
longitudinal direction of the webs 70 and 70'. 

From the third set of conveyer belts 72' and 72" providing the 
folding of the mineral fiber-insulating web 70 and producing the folded 
mineral fiber- insulating web 70', the folded mineral fiber-insulating 

20 web 70' is input to the transversally compressing station 80, discussed 
above with reference to Fig. 3b, or alternatively input to a station si- 
milar to the station 60"", discussed above with reference to Fig. 3c. 
The folded mineral fiber- insulating web 70' may prior to or after the 
transversal compression performed in the station 80 or 60"" be exposed 

25 to additional compression such as height and/or longitudinal compression 
in the station similar to the station discussed above with reference to 
Fig. 3a or in the station 60"" discussed above with reference to Fig. 
3c. 

In Fig. 1, a roll 44' is shown in dotted line, from which roll a 
30 foil 46' of e.g. a thermoplastics material or a woven or a non-woven 
mesh material is pressed against the upper side surface of the mineral 
fiber-insulating web 70 by means of a foller 48'. Alternatively, an ad- 
ditional foil may be applied to the lower side surface of the mineral 
fiber- insulating web 70 prior to the folding of the mineral fiber-insu- 
35 lating web 70 by means of the three sets of conveyer belts 66', 66"; 
68', 68" and 72', 72". Further alternatively, an additional or alterna- 
tive foil 46" may be applied to the upper side surface of the folded and 
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transversally and optionaHy height- and/or longitudinally compressed 
mineral fiber-insulating web 70' by means of a roller 48" of an upper 
conveyer belt 74" to be further described below. The foil 46" is sup- 
plied from a roll 44*. Still further alternatively, an additional or al 

5 ternative foil may be supplied to the lower side surface of the mineral 
fiber- insulating web 70' and sandwiched between the lower side surface 
of the web 70' and a surface layer produced from the mineral fiber-insu 
lating web 78 separated from the primary mineral fiber- insulating web 
50 » as will be described below. 

10 The mineral fiber- insulating web 78 separated from the primary 

mineral fiber- insulating web 50 is transferred from the conveyer belt 
62'" to a station designated the reference numeral 90 in its entirety 
from which station an output web 78' is supplied. The output web 78' 
differs from the input web 78 in that the overall orientation of the 

15 mineral fibers of the output web 78' is shifted from the overall longi- 
tudinal direction of the mineral fibers of the input web 78 to an over- 
all orientation transversely relative to the longitudinal direction of 
the output web 78'. Furthermore, the station 90 provides a more homo- 
geneous and compact output web 78' as compared to the input web 78. The 

20 shift of the orientation of the mineral fibers and the compacting and 
homogenization of the mineral fiber-insulating web is accomplished in 
the station 90 by arranging the mineral fiber-insulating web 78' in 
transversely overlapping relation as the assembly 90 comprises oppo- 
sitely arranged conveyer belts one of which is shown in Fig. 1 and de- 

25 signated the reference numeral 104, which conveyer belts sandwich the 
input mineral fiber- insulating web 78 between oppositely arranged sur- 
faces of the conveyer belts and are swung across a sloping pick-up con- 
veyer belt 106. The station 90 also includes an input roller 100 and a 
set of rollers 102 serving the purpose of supplying the input mineral 

30 fiber- insulating web 78 to the swingable and sandwiching conveyer belts 
one of which is designated the reference numeral 104. 

From the sloping pick-up conveyer belt 106, the output mineral 
fiber-insulating web 78' is transferred to a further conveyer belt 108 
an input to a compacting station comprising a conveyer belt 118" which 

35 acts on the upper side surface of the output mineral fiber- insulating 
web 78' for generating a compacting and height-compressing effect. The 
compacting station also includes a pressing roller acting on the upper 
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side surface of the partly compacted mineral fiber- insulating web. From 
the conveyer belt 118" and the pressing roller US', the partly compact- 
ed mineral fiber- insulating web Is input to two sets of conveyer belts 
sandwiching the web, a first set of which comprises two conveyer belts 

5 110' and 110" arranged at the upper and lower side surface of the web, 
respectively, and of which a second set comprises two conveyer belts 
112' and 112" arranged at the upper and lower side surface^ respective- 
ly, of the web. From the two sets of conveyer belts, the mineral fiber- 
insulated web Is input to a further compacting station comprising six 

10 sets of rollers, a first set of which is designated the reference nume- 
rals 114' and 114", 

The two sets of conveyer belts and the six sets of rollers are ope- 
rated at different rates causing a deceleration of the mineral fiber-in- 
sulating web and further a compacting of the web. The two sets of con- 

15 veyer belts 110', 110" and 112', 112" together constitute a 

longitudinally-pressing station similar to the station described above 
with reference to Fig. 3a, whereas the station comprising the six sets 
of rollers may constitute a height- and/or longitudinally compressing 
station, i.e. an optional and additional compressing station as compared 

20 to the "longitudinally compressing station including the two sets of 

conveyer belts 110', 110" and 112', 112". It is to be realized that the 
folding of the input mineral fiber- Insulating web 78 and the compacting 
of the output mineral fiber-insulating web 78' has to comply with the 
rate of reduction of the transportation of the low compactness and low 

25 area weight mineral fiber- Insulating web 70 caused by folding the web 
within the above described three sets of conveyer belts producing the 
transversely folded mineral fiber- insulating web 70'. 

The compacted mineral fiber- insulating web output from the compact- 
ing stations comprising two sets of conveyer belts 110', 110" and 112', 

30 112" and the rollers 114' and 114" is designated the reference numeral 
78". The density of the mineral fiber- insulating web 78" is of the order 
of 180-210 kg/m^ as compared to the density of the input mineral fiber- 
insulating 78 being of the order of 80-140 kg/m^. Thus, a factor of com- 
pression or compactness in the order of 1:2 - 1:5 is accomplished. The 

35 mineral fiber- insulating web 78" is further conveyed on a conveyer belt 
116 to a conveyer belt station comprising the upper conveyer belt 74 and 
a lower conveyer belt 76, which conveyer belt station serves the purpose 
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of adjoining the compacted mineral fiber- insulating web 78' in facial 
contact with the folded and transversal ly and optionally height- and/or 
longitudinally compressed mineral fiber-insulating web 70', The compo- 
site mineral fiber- insulating web produced by adjoining the webs 78" and 

5 74" in facial contact with one another is designated the reference nume- 
ral 50"'. Apart from the central web 70' and the compacted surface 
layer 78" arranged at one side of the mineral web 70', the composite 
mineral fiber-insulating web assembly 50"' further preferably comprises 
an additional compacted surface layer similar to the layer 78", however, 

10 arranged at the opposite side surface of the folded mineral fiber- insu- 
lating web 70' sandwiching the web 70' between the additional compacted 
surface layer and the compacted surface layer 78". The composite mineral 
fiber- insulating web assembly 50"' is further processed as will be de- 
scribed below with reference to Fig. 4. Prior to further processing the 

15 mineral fiber-insulating web assembly 50"', the assembly is optionally 
exposed to a composite compacting and compression in a station similar 
to the station discussed above with reference to Fig. 3. 

Prior to the processing of the mineral fiber- insulating web as- 
sembly 50"', an additional foil may optionally be applied to the lower 

20 side surface of the compacted surface layer 78" as discussed above. The 
foil applied to the lower side surface of the compacted surface layer 
78" may constitute a foil of a plastics material or of alternative mate- 
rials to be described below with reference to Fig. 5b. 

In Fig. 4, the mineral fiber-insulating web assembly 50""', which 

25 may constitute the mineral fiber- insulating web 50"' shown in Fig. 1 or 
the mineral fiber- insulating web assembly 50"" shown in Fig. 8, moreover 
including a single compacted surface layer, is moved through a curing 
station constituting a curing oven or curing furnace comprising oppo- 
sitely arranged curing oven section 92 and 94, which generate heat for 

30 heating the mineral fiber-insulating web assembly 50'"" to an elevated 
temperature so as to cause the heat-curable bonding agent of the mineral 
fiber-insulating web assembly to harden and cause the mineral fibers of 
the central core or the body of the assembly and the mineral fibers of 
the compacted surface layer or surface layers to be bonded together so 

35 as to form an integral bonded mineral fiber- insulating web which is cut 
into plate-like segments by means of a knife 96. In Fig. 4, a single 
plate-like segment 10' is shown comprising a central core 12' and a top 
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layer 14'. 

In Fig. 5a, a fragmentary and perspective view of a first embodi- 
ment of a mineral fiber- insulating plate assembly 10 is shown, produced 
from the mineral fiber- insulating web assembly 50'" shown in Fig. 1. 

5 The mineral fiber-insulating plate assembly 10 comprises a central core 
or body 12 produced from the folded mineral fiber- insulating web 70' and 
a surface layer 14 produced from the compacted surface layer 78", The 
reference numeral 16 designates a single segment of the central core or 
body 12, which segment constitutes a single folding of the low compact- 

10 ness and low area weight mineral fiber-insulating web 70, and which is 
in most cases separated from the adjacent segments as the mineral fiber- 
insulating web 70 is broken into separate segments as the web is folded 
as described above with reference to Fig. 1. Due to the low compactness 
and low area weight of the mineral fiber-insulating web 70, the 

15 individual segments of the central core or body 12 are very thin as 

compared to the overall dimensions of the mineral fiber- insulating plate 
segment 10 providing a central core or body 12 in which the mineral 
fibers to a high degree are orientated in the intentional direction 
perpendicular to the longitudinal and transversal directions of the 

20 plate segment 10 and consequently perpendicular to the surface layer 14. 

In Fig. 5b, a fragmentary and perspective view of a second embodi- 
ment of the plate assembly 10 is shown. Like the first embodiment de- 
scribed above with reference to Fig, 5a, the second embodiment comprises 
the central core 12, the top layer 14 and the bottom layer 16. Moreover, 

25 a top surface covering 18 is provided, which may constitute a web of a 
plastics material, a woven or non-woven plastic foil, or alternatively a 
covering made from a non-plastics material, such as a paper material 
serving design and architectural purposes exclusively. The top surface 
layer 18 may alternatively be applied to the mineral fiber- insulating 

30 web after the curing of the heat-hardening, bonding agent, i.e. after 
the exposure of the mineral fiber- insulating web 90 to heat generated by 
the oven sections 92 and 94 shown in Fig. 4. 

In Fig. 6, a further processing station is shown in which the mine- 
ral fiber web 70' also shown in Fig. 3b is transferred along a conveyor 

35 belt 353 to a separation station in which a separating assembly 354 

comprising a movable cutting belt 356 divides the mineral fiber web into 
two separate mineral fiber webs or parts designated the reference 
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numerals 358 and 360. The part 360 is moved through two sets of 
sandwiching conveyor belts comprising a first set 362 and 364 and a 
second set 366 and 368 to a collector conveyor belt 370. The first and 
second sets of conveyor belts 362, 364 and 366, 368, respectively, may 

5 produce a compacting and homogenization of the mineral fiber web 360 as 
described above. The mineral fiber web 358 is also input to two 
sandwiching conveyor belts 372 and 374 and further into a compacting and 
homogenizing station 376 similar to the station described above with 
reference to Fig, 3a for producing a compacted mineral fiber web 378 

10 which is transferred from the compacting station 376 to the mineral 

fiber web transferred along the conveyor belt 370 by means of a further 
conveyor belt 380. By means of the conveyor belt 380, the compacted and 
homogenized mineral fiber web 378 is positioned on top of the mineral 
fiber web originating from the mineral fiber web 360 and optionally 

15 partly compacted and homogenized as stated above producing a composite 
mineral fiber web 382 comprising of a high compacted top layer and a 
somewhat less compacted bottom layer. The top and bottom layers may be 
adhered to one another by means of heat curable or curable bonding 
agents originally present in the mineral fiber web 50 or alternatively 

20 by means of a heat curable or curable bonding agent constituting an 
adhesive which is applied to the top and/or bottom layers prior to the 
step of contacting the top and bottom layers with one another together 
defining the composite mineral fiber web 382. In Fig. 6, the separating 
assembly 354 may be shifted from the position shown in Fig. 6 towards 

25 the conveyor belt 362 by means of a drive motor not shown in the 

drawings in order to alter the thickness of the mineral fiber web 358 as 
compared to the thickness of the mineral fiber web 360. In its extreme 
position, the separating assembly is prevented from separating the 
mineral fiber web 70 into the mineral fiber webs 358 and 360 as the 

30 mineral fiber web 70' is in its entirety forced into contact with the 
sandwiching conveyor belts 362 and 354. 

In Fig. 7, an alternative technique of folding a mineral fiber-in- 
sulating web in the transversal direction of the mineral fiber-insula- 
ting web is disclosed. In Fig. 7, the mineral fiber-insulating web 50 

35 may constitute the output mineral fiber-insulating web 50" shown in Fig. 
3a, or alternatively the mineral fiber-insulating web 50 produced in the 
station shown in Fig. 2. The mineral fiber-insulating web 50 is folded 
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transversal! y as the mineral fiber- insulating web 50 is output from two 
sandwiching conveyer belts 120' and 120" and folded by means of inter- 
mittently operated actuator arms 126' and 126" which are intermittently 
brought into contact with the upper side surface and lower side surface, 

5 respectively, of the web 50. As one of the actuator arms 126' and 126" 
maintains the folded mineral fiber-insulating web in position within two 
sandwiching conveyer belts 122' and 122", the other actuator arm is 
brought into contact with the respective side surface of the web 50 and 
folds the web 50 transversally relative to the longitudinal direction of 

10 the web 50. The actuator arms 126' and 126'* are supported on articulate 
arms 128', 129' and 128", 129", respectively, which articulate arms 
128', 129 'and 128**, 129'* are actuated by means of actuator cylinders 
130' and 130", respectively. The transversally folded mineral fiber-in- 
sulating web produced by means of the production station shown in Fig, 5 

15 and output from the sandwiching conveyer belts 122' and 122** is designa- 
ted the reference numeral 50", 

In Fig. 7, a roll 144' is further shown, from which a foil 146' is 
applied to the upper side surface of the web 50 by means of a roller 
148' prior to the folding of the web 50, as discussed above. Two addi- 

20 tional rolls 144** and 144'" are provided for supplying foils 145" and 
146"', respectively, to the upper and lower side surfaces, respective- 
ly, of the transversally folded mineral fiber-insulating web 50". The 
foils 146" and 146"' are pressed against the upper and the lower side 
surfaces, respectively, of the transversally folded web 50" by means of 

25 rollers 148" and 148'", respectively. It is to be realized that the 
foils 146', 146" and 146"' are optional features which may be omitted 
as, in accordance with the preferred embodiment of the technique of 
transversally folding the mineral fiber-insulating web 50, the transver- 
sally folded mineral fiber- insulating web 50" is made without any addi- 

30 tional material except for the mineral fibers and the heat-curable 
bonding agent. 

In Fig. 9, a vertical sectional view of the corrugated and trans- 
versally folded mineral fiber- insulated web 50" is shown. The corrugated 
and transversally folded mineral fiber-insulating web 50" comprises a 
35 central core or body 28 and two oppositely arranged surface layers 24 
and 26, which surface layers 24 and 26 are separated from the central 
core or body 28 of the corrugated and transversally folded mineral 
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fiber- insulating web 50" along imaginary lines of separation 20 and 22, 
respectively. The surface layers 24 and 26 of the corrugated and trans - 
versally folded mineral fiber- insulating web 50" are composed of seg- 
ments of the folded mineral fiber- insulating web which segments contain 

5 mineral fibers which are orientated substantially longitudinally rela- 
tive to the longitudinal direction of the corrugated and transversal ly 
folded mineral fiber- insulating web 50". The corrugated and transversal - 
ly folded mineral fiber- insulating web 50" is produced from the primary 
mineral fiber- insulating web 50 shown in Fig. 2 as discussed above with 

10 reference to Fig. 5, optionally after compacting the primary mineral 
fiber-insulating web 50 as discussd above with reference to Fig. 3, i.e. 
produced from the compacted mineral fiber-insulating web 50"' shown in 
Fig. 3, and the overall orientation of the mineral fibers of the primary 
mineral fiber-insulating web 50 is consequently maintained within the 

15 segments of the corrugated and transversal ly folded mineral fiber- insu- 
lating web 50" which segments together constitute the surface layers 24 
and 26. 

The central core or body 28 of the corrugated and transversally 
folded mineral fiber- insulating web 50" is composed of segments of the 

20 folded mineral fiber- insulating web 50" which segments are folded per- 
pendicular to the segments of the surface layers 24 and 26 of the mine- 
ral fiber-insulating web 50". The mineral fibers of the central core of 
body 28 of the corrugated and transversally folded mineral fiber- 
insulating web 50" are consequently orientated substantially 

25 perpendicular to the longitudinal direction as well as the transversal 
direction of the corrugated and longitudinally folded mineral fiber- 
insulating web 50". 

The corrugated and transversally folded mineral fiber- insulating 
web 50" shown in Fig. 9 and produced in accordance with the technique 

30 discussed above with reference to Fig. 7 is further processed in a sta- 
tion illustrated in Fig. 8, in which station the surface layers 24 and 
26 are separated from the upper surface and the lower surface, respec- 
tively, of the central core or body 28 of the corrugated and transver- 
sally folded mineral fiber- insulating web 50" along the imaginary lines 

35 of separation 20 and 22, respectively, shown in Fig. 9. The separation 
of the surface layers 24 and 26 from the remaining part of the mineral 
fiber- insulating web is accomplished by means of cutting tools 174 and 
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274, respectively, as the remaining part of the mineral fiber-insulating 
web is supported and transported by means of a conveyer belt 170. The 
cutting tools 174 and 274 may be constituted by stationary cutting tools 
or knives or alternatively be constituted by transversely reciprocating 
5 cutting tools. The surface layers 24 and 26 separated from the mineral 
fiber- insulating web is derived from the path of travel of the remaining 
part of the mineral fiber- insulating web by means of conveyer belts 172 
and 272, respectively, and are transferred from the conveyer belts 172 
and 272, respectively, to respective sets of rollers each comprising a 
10 first set of rollers 176', 178' and 276', 278', respectively, a second 
set of rollers 176", 178" and 276", 278", respectively, and a third set 
of rollers 175"', 178"' and 276"', 278'", respectively. As is evi- 
dent from Fig. 8, the surface layer 26 is passed from the belt 272 round 
a turning roller 278 before the surface layer 26 is brought into contact 
15 with the three sets of rollers 276' and 278', 276" and 278", and 276"' 
and 278"'. Each of the three sets of rollers preferably together con- 
stitute a compacting section similar to the second section of the sta- 
tion described above with reference to Fig. 3a comprising the three sets 
of rollers 56' and 58', 56" and 58", and 56"' and 58"'. By means of 
20 the above described sets of rollers, the surface layers 24 and 26 are as 
is evident from Fig. 8 converted throuh compacting into compacted sur- 
face layers 24' and 26', respectively. Thereupon, the compacted surface 
layers 24 and 26 are returned to the remaining part of the mineral 
fiber- insulating web comprising the central core or body 28 shown in 
25 Fig. 9, and adjoined In facial contact with the upper and lower surface, 
respectively, of the central core or body 28. In Fig. 8, a first set of 
rollers comprising a roller 178"" and a roller 182 arranged at the upper 
and lower side surface of the compacted surface layer 24', respectively, 
constituting a turning roller and a pressing roller, respectively. The 
30 roller 182 serves the purpose of pressing the compacted surface layer 
24' into facial contact with the upper side surface of the central core 
or body 28, which is supported and transported by means of the conveyer 
belt 70 also shown in Fig. 8. A second set of rollers comprising a 
roller 278"" and a roller 282 similar to the rollers 178" - and 182, re- 
SB spectively, serve the purpose of guiding and pressing repeatedly the 
compacted surface layer 26' into facial contact with the lower side sur- 
face of the central core or body 28. After the compacted surface layers 
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24' and 26' have been arranged in facial contact with the upper side 
surface and the lower side surface of the central core or body 28, a 
mineral fiber-insulating web assembly is provided, which assembly is de- 
signated the reference numeral 50"" in its entirety. The assembly 50"" 

5 comprises the central low compactness, central core or body 28 and the 
higher compactness surface layers 24' and 26', respectively. 

In Fig. 8, the reference numeral 247' and 247" designate optional 
foils, which are interspaced between the upper and lower compacted sur- 
face layers 24' and 26', respectively, and the central core or body 28. 

10 Two sets of rolls 244' and 244" are also shown in Fig. 8, which rolls 
constitute rolls similar to the rolls 144" and 144'" shown in Fig. 7, 
From the rolls 244' and 244", respective foils 246' and 246" are applied 
to the upper and lower side surfaces, respectively, of the assembly 50"" 
and pressed against the upper and lower side surfaces, respectively, by 

15 means of pressing rollers 248' and 248", respectively. 

In Fig. 10, a fragmentary and perspective view of the plate segment 
10' is shown. The plate segment 10' comprises the central core 12' and 
the top layer 14'. The reference numeral 16' designates a segment of the 
core 12' of the plate segment 10' which segment 16' is made from one of 

20 the segments of the central core or body 28 of the corrugated and trans- 
versal ly folded mineral fiber- Insulating web 50" shown in Fig. 5. 

In Fig. 11, a further embodiment of a mineral fiber plate segment 
is shown designated the reference numeral 340 in its entirety. The seg- 
ment 340 is composed of a central core or body 344 and a top layer 342. 

25 The top layer 342 is basically of a structure similar to the structure 
of the top layer 14' shown in Fig. 10 of the composite mineral fiber 
plate 10' shown in Fig. 10. The central core 344 of the mineral fiber 
plate segment 340 is produced from the composite mineral fiber web 382 
described above with reference to Fig. 6 and includes a central filling 

30 out designated the reference numeral 376 which is a high compactness 
central filling out produced from the compacted and homogenized mineral 
fiber web 378 of the composite mineral fiber web 382. The part 376 may 
alternatively be produced from a different basic web including mineral 
fibers arranged or positioned in any appropriate orientation and of any 

35 appropriate compactness higher or lower than the compactness of the 
remaining part of the central core or body 344 which remaining part is 
produced from the web 360 in accordance with the teachings of the 
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present invention. 
Example 1 

5 A heat-insulating plate, made from a mineral fiber- insulating web 

produced in accordance with the method according to the present inven- 
tion as described above with reference to Figs, 1-4, is produced in ac- 
cordance with the specifications listed below: 

The method comprises steps similar to the steps described above 

10 with reference to Figs. 1, 2, 3c and Fig. 4. The production output of 
the plant is 5000 kg/h. The width of the primary web produced in the 
station disclosed in Fig. 2 is 3600 mm. The area weight of the low com- 
pactness and low area weight web produced in the station disclosed in 
Fig. 1 is 0,4 kg/m^. The rate of longitudinal compression produced in 

15 the station disclosed in Fig, 3c is 1:2, and the rate of transversal 
compression produced in the station disclosed in Fig. 3c is 1:2. The 
density of the central core or body of the final plate disclosed in Fig. 
5b is 20 kg/m^. The final plate includes a single surface layer of a 
thickness of 10 mm and of a density of 100 kg/m^. The rate of longitudi- 

20 nal compression of the surface layer is 1:3 and the area weight of the 
surface layer is 1 kg/m^. The width of the mineral fiber-insulating web 
produced in Fig. 1 is 1800 mm. 

The production parameters used are listed in tables A and B below: 

25 


30 


35 
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Table A 



Total thickness 

A 

B 

C 

D 

E 

F 

5 

nvn 

rpm/minxlO 

m/min 

m/min 

m/min 

m/min 

m/min 


50 

64.30 

51.44 

77.16 

25.72 

51.44 

25.72 


75 

50.32 

65.42 

60.39 

20.13 

40.26 

20.13 


100 

41.34 

74.40 

49.60 

16.53 

33.07 

16.53 

10 

125 

35.07 

80.67 

42.09 

14.03 

28.06 

14.03 


150 

30.46 

85.28 

36.55 

12.18 

24.37 

12.18 


175 

26.92 

88.82 

32.30 

10.77 

21.53 

10.77 


200 

24.11 

91.63 

28.94 

9.65 

19.29 

9.65 


225 

21.84 

93.90 

26.21 

8.74 

17.47 

8.74 

15 

250 

19.96 

95.79 

23.95 

7.98 

15.96 

7.98 


275 

18.37 

97.37 

22.05 

7.35 

14.70 

7.35 


A = Number of strokes of pendulum 104 
20 B = Velocity of belts 42, 62", 62'", 100, 102, 104, 62, 64', 54", 
64"', 66' and 66" 

C = Velocity of belts 106, 108, 118", 110' and 110" 

D = Velocity of belts 112', 112", 114', 114", 116, 78' and 76 

E = Velocity of belts 68' and 68" 
25 F = Velocity of belts 72', 72" and 74" 


30 


35 
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Table B 


5 


Total thickness 

G 

H 

I 

J 

K 

L 

tnn 

kg/m^ 

kg/m 

kg/m 


kg/m^xlO 

Specific 

50 



0.90 

0.80 

0.50 

0.40 

3.60 

0.80 

75 

0 71 

1 30 

0 31 

0.40 

3 07 

1 30 

100 

0.62 

1.80 

0.22 

0.40 

2.80 

1.80 

125 

0.57 

2.30 

0.17 

0.40 

2.54 

2.30 

150 

0.54 

2.80 

0.14 

0.40 

2.53 

2.80 

175 

0.52 

3.30 

0.12 

0.40 

2,46 

3.30 

200 

0,51 

3.80 

0.11 

0.40 

2.40 

3.80 

225 

0.49 

4.30 

0.09 

0.40 

2.36 

4.30 

250 

0.48 

4.80 

0.08 

0.40 

2.32 

4.80 

275 

0.48 

5.30 

0.08 

0.40 

2.29 

5.30 


G = Area weight of primary mineral fiber-insulating web on belt 42 
H = Area weight of central core or body after folding 
20 I = Area weight of surface layer 

J = Area weight of central core or body before transversal folding 
K = Average density 

L = Ratio between central core or body and surface layer 

25 In Fig. 12, a diagramme is shown, illustrating the correspondence 

between the parameters listed in Table A. The reference signs used in 
Fig. 12 refer to the parameters listed in Table A. 

In Fig. 13, a diagramme is shown, illustrating the correspondence 
between the parameters listed in Table B. The reference signs used in 

30 Fig. 13 refer to the parameters listed in Table B. 

Example 2 

A composite roofing plate made from a mineral fiber-insulating web 
35 produced in accordance with the method according to the present inven- 
tion as described above with reference to Figs. 1-4, is produced in ac- 
cordance with the specifications listed below: 
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The method comprises steps similar to the steps described above 
with reference to Figs. 1, 2, 3c and Fig. 4. The production output of 
the plant is 5000 kg/h. The width of the primary web produced in the 
station disclosed in Fig. 2 is 3600 iran. The area weight of the low com- 

5 pactness and low area weight web produced In the station disclosed In 
Fig. I is 0,6 kg/m^. The rate of longitudinal compression produced in 
the station disclosed in Fig. 3c is 1:2, and the rate of transversal 
compression produced in the station disclosed in Fig. 3c is 1:2. The 
density of the central core or body of the final plate disclosed in Fig. 

10 5b is 110 kg/m^. The final plate includes a single surface layer of a 
thickness of 17 mm and of a density of 210 kg/m^. The rate of longitudi- 
nal compression of the surface layer is 1:3, and the area weight of the 
surface layer is 3.57 kg/m^. The width of mineral fiber-insulating web 
produced in Fig. 1 is 1800 mm. 

15 The production parameters used are listed in tables C and D below: 


Table C 


20 

Total thickness 

A 

B 

C 

D 

E 

F 


Iran 

rpm/minxlO 

m/min 

m/min 

m/min 

m/min 

m/min 


50 

58.94 

38.90 

19.29 

6.43 

12.86 

6.43 


75 

42.65 

49.48 

13.96 

4.64 

9.31 

4.65 

25 

100 

33.42 

55.47 

10.94 

3.65 

7.29 

3.65 


125 

27.47 

59.33 

8.99 

3.00 

5.99 

3.00 


150 

23.32 

62.03 

7.63 

2.54 

5.09 

2.54 


175 

20.26 

64.01 

6.63 

2.21 

4.42 

2.21 


200 

17.91 

65.54 

5.86 

1.95 

3.91 

1.95 

30 

225 

16.04 

66.75 

5.25 

1.75 

3.50 

1.75 


250 

14.53 

67.73 

4.76 

1.59 

3.17 

1.59 


275 

13.28 

68.54 

4.35 

1.45 

2.90 

1.45 


35 A = Number of strokes of pendulum 104 

B = Velocity of belts 42, 62", 62'", 100, 102, 104, 62, 64', 64", 
6V", 66' and 66" 
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C = Velocity of belts 106, 108, 118", 110' and 110" 

D = Velocity of belts 112\ 112", 114% 114", 116, 78' and 76 

E = Velocity of belts 68' and 68" 

F - Velocity of belts 72', 72" and 74" 


Table D 



Total thickness 

G 

H 

I 

J 

K 

L 

10 

Iran 


2 

kg/m 

kg/m^ 

kg/m^ 

kg/m^xlO 

Specific 


50 

1-19 

3.63 

0.59 

0.60 

14.40 

1.02 


75 

0.94 

6.38 

0.34 

0.60 

13.27 

1.79 


100 

0.83 

9.13 

0.23 

0.60 

12.70 

2.56 

15 

125 

0.78 

11.88 

0.18 

0.60 

12.36 

3.33 


150 

0.75 

14.63 

0.15 

0.60 

12.13 

4.10 


175 

0.72 

17.38 

0.12 

0.60 

11.97 

4.87 


200 

0.71 

20.13 

0.11 

0.60 

11.85 

5.64 


225 

0.69 

22.88 

0.09 

0.60 

11.76 

6.41 

20 

250 

0.68 

25.63 

0.08 

0.60 

11.68 

7.18 


275 

0.68 

28.38 

0.08 

0.60 

11.62 

7.95 


G = Area weight of primary mineral f iber-insul ating web on belt 42 
25 H = Area weight of central core or body after folding 
I = Area weight of surface layer 

J = Area weight of central core or body before transversal folding 
K = Average density 

L = Ratio between central core or body and surface layer 

30 

In Fig. 14, a diagramme similar to the diagramme of Fig. 12 is 
shown, illustrating the correspondance between the parameters listed 
above in table C. 

In Fig. 15, a diagramme similar to the diagramme of Fig. 13 is 
35 shown, illustrating the correspondance between the parameters listed 
above in table D. 
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Example 3 

A composite roofing pi ate » made from a mineral fiber- insulating web 
produced in accordance with the method according to the present inven- 
tion as described above with reference to Figs. 1-4, is produced in ac- 
5 cordance with the specifications listed below: 

The method comprises steps similar to the steps described above 
with reference to Figs. 1, 2, 3c and Fig. 4. The production output of 
the plant is 5000 kg/h. The width of the primary web produced in the 
station disclosed in Fig. 2 is 1800 mm. The area weight of the low com- 

10 pactness and low area weight web produced in the station disclosed in 

2 

Fig. 1 is 0.6 kg/m . The rate of longitudinal compression produced in 
the station disclosed in Fig. 3c is 1:2, and the rate of transversal 
compression produced in the station disclosed in Fig. 3c is 1:2. The 
density of the central core or body of the final plate disclosed in Fig. 

15 5b is 110 kg/m^. The final plate includes a single surface layer of a 
thickness of 17 mm and of a density of 210 kg/m . The rate of longitudi- 
nal compression of the surface layer is 1:3, and the area weight of the 
surface layer is 3.57 kg/m . The width of mineral fiber- insulating web 
produced in Fig. 1 is 900 mm. 

20 The production parameters used are listed in tables E and F below: 


Table E 



Total thickness 

A 

B 

C 

0 

E 

F 

25 

mm 

rpm/minxlO 

m/min 

m/min 

m/min 

m/rain 

m/min 


50 

58.94 

38.90 

38.58 

12.86 

12.86 

12.86 


75 

42.65 

49.48 

27.92 

9.31 

9.31 

9.31 


100 

33.42 

55.47 

21.87 

7.29 

7.29 

7.29 

30 

125 

27.47 

59.33 

17.98 

5.99 

5.99 

5.99 


150 

23.32 

62.03 

15.26 

5.09 

5.09 

5.09 


175 

20.26 

64.09 

13.26 

4.42 

4.42 

4.42 


200 

17.91 

65.54 

11.72 

3.91 

3.91 

3.91 


225 

16.04 

66.75 

10.50 

3.50 

3.50 

3.50 

35 

250 

14.53 

67.73 

9.51 

3.17 

3.17 

3.17 


275 

13.28 

68.54 

8.69 

2.90 

2.90 

2.90 
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A = Number of strokes of pendulum 104 

B = Velocity of belts 42, 62", 52"\ 100, 102. 104, 62, 64', 64", 
64'", 66' and 66" 

5 C - Velocity of belts 106, 108, 118", 110' and 110** 

D = Velocity of belts 112', 112", 114\ 114**, 116, 78' and 76 

E = Velocity of belts 68' and 68" 

F = Velocity of belts 72', 72" and 74" 


10 

Table F 


15 


Total thickness 

6 

H 

I 

J 

K 

L 

nm 

kg/m*^ 

kg/m^ 

kg/ni^ 

kg/m** 

3 

kg/m xlO 

Specific 

50 

11,90 

3.63 

5.90 

6.00 

14.40 

1.02 

75 

9.36 

6.38 

3.36 

6.00 

13.27 

1.79 

100 

8,35 

9.13 

2.35 

6.00 

12.70 

2.56 

125 

7.80 

11.88 

1.80 

6.00 

12.36 

3.33 

150 

7.46 

14.63 

1.46 

6.00 

12.13 

4.10 

175 

7.23 

17.38 

1.23 

6.00 

11.97 

4-87 

200 

7.06 

20.13 

1.06 

6.00 

11.85 

5.64 

225 

6.94 

22.88 

0.94 

6.00 

11.76 

6.41 

250 

6.84 

25.63 

0.84 

6.00 

11.68 

7.18 

275 

6.75 

28.38 

0.75 

6.00 

11.62 

7.95 


G = Area weight of primary mineral fiber-insulating web on belt 42 
H = Area weight of central core or body after folding 
30 I = Area weight of surface layer 

J = Area weight of central core or body before transversal folding 
K = Average density 

L = Ratio between central core or body and surface layer 

35 In Fig. 16, a diagramme similar to the diagramme of Fig. 12 is 

shown, illustrating the correspondence between the parameters listed in 
Table E. 
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In Fig. 17, a diagramme similar to the dlagramnte of Fig. 13 is 
shown, illustrating the correspondence between the parameters listed in 
Table F. 

5 Example 4 

A composite roofing plate made from a mineral fiber- insulating web 
produced in accordance with the method according to the present inven- 
tion as described above with reference to Figs. 1-4, is produced in ac- 
cordance with the specifications listed below: 
10 The method comprises steps similar to the steps described above 

with reference to Figs. 1, 2, 3c and Fig. 4. The production output of 
the plant is 5000 kg/h. The width of the primary web produced in the 
station disclosed in Fig. 2 is 3600 mm. The area weight of the low 

compactness and low area weight web produced in the station disclosed in 

2 

15 Fig. 1 is 0.5 kg/m . The rate of longitudinal compression produced in 
the station disclosed in Fig. 3c is 1:2» and the rate of transversal 
compression produced in the station disclosed in Fig. 3c is 1:2. The 
density of the central core or body of the final plate disclosed in Fig. 
5b is no kg/m^. The final plate includes a single surface layer of a 

20 thickness of 17 nrni and of a density of 210 kg/m^. The rate of 

longitudinal compression of the surface layer is 1:3, and the area 
weight of the surface layer is 3.57 kg/m . The width of mineral fiber- 
insulating web produced in Fig. 1 is 1800 mm. 

The production parameters used are listed in tables G and H below: 

25 


30 


35 
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Table 6 


5 

Total thickness 

A 

B 

C 

D 

E 

F 


mm 

rpm/minxlO 

m/min 

m/min 

m/min 

m/min 

m/min 


50 

29.47 

19.45 

19.29 

6.43 

6.43 

6.43 


75 

21.33 

24.74 

13.96 

4.65 

4.65 

4.65 

10 

100 

16.71 

27.74 

10.94 

3.65 

3.65 

3.65 


125 

13.73 

29.67 

8.99 

3.00 

3.00 

3.00 


150 

11.66 

31.01 

7.63 

2.54 

2.54 

2.54 


175 

10.13 

32.01 

6.63 

2.21 

2.21 

2.21 


200 

8.95 

32.77 

5.86 

1,95 

1.95 

1.95 

15 

225 

8.02 

33.37 

5.25 

1.75 

1.75 

1.75 


250 

7.27 

33.86 

4.76 

1.59 

1.59 

1.59 


275 

6.64 

34.27 

4.35 

1.45 

1.45 

1.45 


20 A ^ Number of strokes of pendulum 104 

B = Velocity of belts 42, 62", 62'", 100, 102, 104, 62, 64% 64", 
64"', 66' and 66" 

C = Velocity of belts 106» 108, 118\ 110' and 110" 

D = Velocity of belts 112', 112", 114', 114% 116, 78' and 76 
25 E = Velocity of belts 68' and 68" 

F = Velocity of belts 72', 72" and 74" 


30 


35 
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Table H 


Total thickness G 

2 

ram kg/m 

H 

kg/m^ 

I 

kg/m^ 

2 

kg/m 

K 

kg/m xlO 

L 

Specific 

50 

11 

.90 

3 

.63 

5 

.90 

6 

.00 

14 

AO 

1 

.02 

75 

9 

.36 

6 

.38 

3 

.36 

6 

.00 

13 

.27 

1 

.79 

100 

8 

.35 

9 

.13 

2 

.35 

6 

.00 

12 

.70 

2 

.56 

125 

7 

.80 

11 

.88 

1 

.80 

6 

.00 

12 

.36 

3 

.33 

150 

7 

.46 

14 

.63 

1 

.46 

6 

.00 

12 

.13 

4 

.10 

175 

7 

.23 

17 

.38 

1 

.23 

6 

.00 

11 

.97 

4 

.87 

200 

7 

.06 

20 

.13 

1 

.06 

6 

.00 

11 

.85 

5 

.64 

225 

6 

.94 

22 

.88 

0 

.94 

6 

.00 

11 

.76 

6 

.41 

250 

6 

.84 

25 

.63 

0 

.84 

6 

.00 

11 

.68 

7 

.18 

275 

6 

.75 

28 

.38 

0 

.75 

6 

.00 

11 

.62 

7 

.95 


20 G = Area weight of primary mineral fiber-insulating web on belt 42 
H = Area weight of central core or body after folding 
I = Area weight of surface layer 

J = Area weight of central core or body before transversal folding 
K = Average density 
25 L = Ratio between central core or body and surface layer 


In Fig. 18, a diagrarame similar to the diagramme of Fig. 12 is 

shown, illustrating the correspondance between the parameters listed 
above in table G. 

30 In Fig. 19, a diagramme similar to the diagramme of Fig. 13 is 

shown, illustrating the correspondance between the parameters listed 
above in table H. 


Example 5 

35 The importance of exposing the mineral fiber- insulating web to a 

longitudinal and transversal compression is illustrated in the date in 
table I given below: 
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CLAIMS 

1. A method of producing a mineral fiber-insulating web comprising the 
following steps: 

5 a) producing a first non-woven mineral fiber web defining a first 

longitudinal direction parallel with said first mineral fiber web and a 
second transversal direction parallel with said first mineral fiber web» 
said first mineral fiber web containing mineral fibers arranged general- 
ly in said first longitudinal direction thereof and including a first 

10 curable bonding agent, said first mineral fiber web being a loosely 

compacted mineral fiber web of a low area weight, such as an area weight 

of 50-1500 g/m^, e.g. 100-1200 g/m^, such as 200-600 g/ra^ or 500-1200 
2 

g/m , 

b) moving said first mineral fiber web in said first longitudinal 
15 direction of said first mineral fiber web, 

c) folding said first mineral fiber web transversely relative to 
said first longitudinal direction and parallel with said second trans- 
versal direction so as to produce a second non-woven mineral fiber web, 
said second mineral fiber web comprising a central body containing mine- 

20 ral fibers arranged generally perpendicular to said first longitudinal 
direction and said second transversal direction, 

d) moving said second mineral fiber web in said first longitudinal 
direction, and 

e) curing said first curable bonding agent so as to cause said 

25 mineral fibers of said second mineral fiber web to bond to one another, 
thereby forming said mineral fiber-insulating web. 

2. The method according to Claim 1, further comprising the additional 
step of height compressing said first non- woven mineral fiber web pro- 

30 duced in step a). 

3. The method according to any of the Claims 1 or 2, further 
comprising the additional step of longitudinally compressing said first 
non-woven mineral fiber web produced in step a). 

35 

4. The method according to any of the Claims 1-3, further comprising 
the additional step of longitudinally compressing said second non-woven 
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mineral fiber web produced in step c), 

5. The method according to any of the Claims 1-4, further comprising 
the additional step of transversally compressing said second non-woven 

5 mineral fiber web produced in step c). 

6. The method according to any of the Claims 1-5, said folding of step 
c) comprising the step of producing ondulations extending perpendicular 
to said first longitudinal direction and parallel with said second 

10 transversal direction. 

7. The method according to any of the Claims 1-6, further comprising 
the following steps substituting step e): 

f) producing a third non-woven mineral fiber web defining a third 
15 direction parallel with said third mineral fiber web, said third mineral 

fiber web containing mineral fibers arranged generally in said third 

direction and including a second curable bonding agent, said third 

mineral fiber web being a mineral fiber web of a higher compactness as 

compared to said second mineral fiber web, 
20 g) adjoining said third mineral fiber web to said second mineral 

fiber web In facial contact therewith for producing a fourth composite 

mineral fiber web, and 

h) curing said first and second curable bonding agents so as to 

cause said mineral fibers of said fourth composite mineral fiber web to 
25 bond to one another, thereby forming said mineral fiber- insulating web. 

8. The method according to Claim 7, said third non-woven mineral fiber 
web being produced by separating a surface segment layer of said first 
mineral fiber web therefrom and by compacting said surface segment layer 

30 for producing said third mineral fiber web. 

9. The method according to Claim 8* said compacting of said surface 
segment layer comprising the step of folding said surface segment layer 
so as to produce said third mineral fiber web containing mineral fibers 

35 arranged generally orientated transveresly relative to the longitudinal 
direction of said third mineral fiber web. 
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10- The method according to any of the Claims 7-9, comprising the 
additional step similar to the step f) of producing a fifth non-woven 
mineral fiber web similar to said third mineral fiber web, and the step 
of adjoining in step g) said fifth mineral fiber web to said second 
5 mineral fiber web in facial contact therewith and so as to sandwich said 
second mineral fiber web between said third and fifth mineral fiber webs 
in said fourth mineral fiber web. 

11. The method according to any of the Claims 7-10, said third 

10 direction being perpendicular to said first longitudinal direction. 

12. The method according to any of the Claims 7-10, said third 
direction being identical to said first longitudinal direction. 

15 13. The method according to any of the Claims 1-12, comprising the 
addtional step of compressing said fourth composite mineral fiber web 
prior to curing said fourth composite mineral fiber web. 

14. The method according to any of the Claims 1-13, further comprising 
20 the following steps prior to step c): 

i) producing a sixth non-woven mineral fiber web defining a fourth 
longitudinal direction parallel with said sixth mineral fiber web, said 
sixth mineral fiber web containing mineral fibers and including a third 
curable bonding agent, said sixth mineral fiber web being a mineral 
25 fiber web of a higher compactness as compared to said first mineral 
fiber web, and 

j) adjoining said sixth mineral fiber web to said first mineral 
fiber web produced in step a) in facial contact therewith, prior to step 
c), for producing a seventh composite mineral fiber web to be folded in 
30 step c) for producing said second non-woven mineral fiber web, and 

step e) also including curing said third curable bonding agent. 

15. The method according to Claim 14, said sixth mineral fiber web 
being produced by separating a separate layer of said first mineral 

35 fiber web therefrom and by compacting said separate layer for producing 
said sixth mineral fiber web. 
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16. The method according to Claim 15, said compacting of said separate 
layer comprising the step of folding said separate layer. 

17. The method according to any of the Claims 1-16, further comprising 
5 the step of applying a covering to a side surface or both side surfaces 

of said first non-woven mineral fiber web. 

18. The method according to any of the Claims 1-17, further comprising 
the step of applying a covering to a side surface or both side surfaces 

10 of said second non-woven mineral fiber web. 

19. The method according to any of the Claims 10-18, further comprising 
the step of applying a covering to a side surface or both side surfaces 
of said fourth mineral fiber web. 

15 

20. The method according to any of the Claims 1-19, said curing being 
performed by means of a curing oven. 

21. The method according to any of the Claims 1-20, further comprising 
20 the step of cutting said cured non-woven mineral fiber web into plate 

segments. 

22. A plant for producing a mineral fiber-insulating web comprising: 

a) first means for producing a first non-woven mineral fiber web 
Z5 defining a first longitudinal direction parallel with said first mineral 

fiber web and a second transversal direction parallel with said first 
mineral fiber web, said first mineral fiber web being produced contain- 
ing mineral fibers arranged generally in said first longitudinal direc- 
tion thereof and including a first curable bonding agent, said first 
30 mineral fiber web being a loosely compacted mineral fiber web of a low 

area weight, such as an area weight of 50-1500 g/m^. e.g. 100-1200 g/m^, 

7 2 
such as 200-600 g/m or 600-1200 g/m , 

b) second means for moving said first mineral fiber web in said 
first longitudinal direction of said first mineral fiber web, 

35 c) third means for folding said first mineral fiber web transverse- 

ly relative to said first longitudinal direction and parallel with said 
second transversal direction so as to produce a second non-woven mineral 
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fiber web, said second mineral fiber web comprising a central body con- 
taining mineral fibers arranged generally perpendicular to said first 
longitudinal direction and said second transversal direction, 

d) fourth means for moving said second mineral fiber web in said 
5 first longitudinal direction, and 

e) fifth means for curing said first curable bonding agent so as to 
cause said mineral fibers of said second mineral fiber web to bond to 
one another, thereby forming said mineral fiber-insulating web. 

10 23. The plant according to Claim 22, further comprising sixth means for 
height compressing said first non-woven mineral fiber web produced by 
said first means. 

24. The plant according to any of the Claims 22 or 23, further compri- 
15 sing seventh means for longitudinally compressing said first non-woven 

mineral fiber web produced by said first means. 

25. The plant according to any of the Claims 22-24, further comprising 
eighth means for longitudinally compressing said second non -woven mine- 

20 ral fiber web produced by said third means. 

26. The plant according to any of the Claims 22-25, further comprising 
ninth means for transversally compressing said second non-woven mineral 
fiber web produced by said third means. 

25 

27. The plant according to any of the Claims 22-26, said third means 
being adapted to fold said first mineral fiber web produced by said 
first means so as to produce ondulations extending perpendicular to said 
first longitudinal direction and parallel with said second transversal 

30 direction. 

28. The plant according to any of the Claims 22-27, further comprising: 

f) tenth means for producing a third non-woven mineral fiber web 
defining a third direction parallel with said third mineral fiber web, 

35 said third mineral fiber web being produced containing mineral fibers 
arranged generally in said third direction and including a second 
curable bonding agent, said third mineral fiber web being a mineral 
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fiber web of a higher compactness as compared to said second mineral fi- 
ber web, 

g) eleventh means for adjoining said third mineral fiber web to 
said second mineral fiber web in facial contact therewith for producing 
5 a fourth composite mineral fiber web, and 

h) said fifth means being adapted to cure said first and second 
curable bonding agents so as to cause said mineral fibers of said fourth 
composite mineral fiber web to bond to one another, thereby forming said 
mineral fiber-insulating web. 

10 

29. The plant according to Claim 28» said tenth means being adapted to 
produce said third non-woven mineral fiber web by separating a surface 
segment layer of said first mineral fiber web therefrom and by compact- 
ing said surface segment layer for producing said third mineral fiber 

15 web. 

30. The plant according to Claim 29, said tenth means being adapted to 
compact said surface segment layer by folding said surface segment layer 
so as to produce said third mineral fiber web containing mineral fibers 

20 arranged generally orientated transveresly relative to the longitudinal 
direction of said third mineral fiber web. 

31. The plant according to any of the Claims 28-30, comprising twelfth 
means similar to said tenth means for producing a fifth non-woven mine- 
ral fiber web similar to said third mineral fiber web, and thirteenth 
means for adjoining said fifth mineral fiber web to said second mineral 
fiber web in facial contact therewith and so as to sandwich said second 
mineral fiber web between said third and fifth mineral fiber webs in 
said fourth mineral fiber web. 

32. The plant according to any of the Claims 20-31, said third direc- 
tion being perpendicular to said first longitudinal direction. 

33. The plant according to any of the Claims 28-32, said third direc- 
35 tion being identical to said first longitudinal direction. 

34. The plant according to any of the Claims 22-33, further comprising 
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fourteenth means for compressing said fourth composite mineral fiber web 
prior to introducing said fourth composite mineral fiber web into said 
curing oven. 

5 35. The plant according to any of the Claims 22-34, further comprising 
the following means in advance of said third means: 

i) fifteenth means for producing a sixth non-woven mineral fiber 
web defining a fourth longitudinal direction parallel with said sixth 
mineral fiber web, said sixth mineral fiber web containing mineral 

10 fibers and including a third curable bonding agent, said sixth mineral 
fiber web being a mineral fiber web of a higher compactness as compared 
to said first mineral fiber web, and 

j) sixteenth means for adjoining said sixth mineral fiber web to 
said first mineral fiber web produced by said first means in facial 

15 contact therewith, prior to folding said first mineral fiber web by 

means of said third means, for producing a seventh composite mineral fi- 
ber web to be folded by means of said third means for producing said 
second non -woven mineral fiber web, and 

said fifth means also being adapted to cure said third curable 

20 bonding agent. 

35. The plant according to Claim 35, said sixth mineral fiber web being 
produced by means of eighteenth means for separating a separate layer of 
said first mineral fiber web therefrom and by compacting said separate 
25 layer for producing said sixth mineral fiber web. 

37. The plant according to Claim 36, said compacting of said separate 
layer being performed by means of nineteenth means for folding said 
separate layer. 

30 

38. The plant according to any of the Claims 22-37, further comprising 
twentieth means for applying a covering to a side surface or both side 
surfaces of said first non -woven mineral fiber web. 

35 39. The plant according to any of the Claims 22-38, further comprising 
twentyfirst means for applying a covering to a side surface or both side 
surfaces of said second non-woven mineral fiber web. 
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40. The plant according to any of the Claims 31-39, further comprising 
twenty-second means for applying a covering to a side surface or both 
side surfaces of said fourth mineral fiber web. 

5 

41. The plant according to any of the Claims 22-40, said fifth means 
being constituted by a curing oven. 

42. The plant according to any of the Claims 22-41, further comprising 
10 twentythird means for cutting said cured non-woven mineral fiber web 

into plate segments. 

43* A mineral fiber- insulating plate defining a longitudinal direction 
and comprising: 
15 a central body containing mineral fibers, 

a surface layer containing mineral fibers, 
said central body and said surface layer being adjoined in facial 
contact with one another, 

said mineral fibers of said central body being arranged generally 
20 perpendicularly to said longitudinal direction and perpendicularly to 
said surface layer, 

said mineral fibers of said surface layer being arranged generally 
in a direction parallel with said longitudinal direction, 

said surface layer being of a higher compactness as compared to 
25 said central body, and 

said fibers of said central body and said mineral fibers of said 
surface layer being bonded together in an integral structure solely 
through cured bonding agents cured in a single hardening process and 
initially present in uncured, non-woven mineral fiber webs from which 
30 said central body and said surface layer are produced. 

44. The mineral fiber- insulating plate according to Claim 43, 
comprising opposite surface layers of similar structure, sandwiching 
said central body in said integral structure. 

35 

45. The mineral fiber-insulating plate according to any of the Claims 43 
or 44, said central body including lamellae arranged generally 
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perpendicularly to said longitudinal direction and being interconnected 
through mineral fiber layers of a higher mineral fiber compactness as 
compared to said lamellae. 

5 46, The mineral fiber-insulating plate according to Claims 42-43, said 
plate being produced in accordance with the method according to any of 
the Claims 1-21 and/or by means of the plant according to any of the 
Claims 22-42. 
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